Population pharmacokinetic analysis of abiraterone in chemotherapy-naïve and docetaxel-treated patients with metastatic castration-resistant prostate cancer.
Abiraterone acetate, an androgen biosynthesis inhibitor, prolongs survival in men with metastatic castration-resistant prostate cancer (mCRPC) in the pre- and post-chemotherapy setting as demonstrated by the pivotal phase III studies COU-AA-301 and COU-AA-302. We performed population pharmacokinetic analyses to estimate pharmacokinetic parameters after oral administration of 1,000 mg/day of abiraterone acetate in patients with mCRPC, with or without prior chemotherapy, and after a single 1,000 mg dose in healthy volunteers. The study objectives were to determine consistency between patient populations and to characterize factors that may influence abiraterone pharmacokinetics. Studies in this analysis included COU-AA-302 (chemotherapy naïve); COU-AA-301 and COU-AA-006 (chemotherapy pretreated); and COU-AA-008, COU-AA-009, and COU-AA-014 (healthy subjects). A total of 4,627 plasma concentrations from 359 subjects (62 healthy volunteers, 297 patients) were analyzed using non-linear mixed-effects modeling. An Erlang-type absorption model with first-order elimination and three-transit compartments following sequential zero- and first-order processes was used to characterize abiraterone pharmacokinetics. Absorption-related parameters were affected by food intake. Abiraterone pharmacokinetics were characterized by an extensive apparent clearance, which was lower in patients with mCRPC (1,550 L/h) versus healthy subjects (2,240 L/h), and by large apparent central (5,620 L) and peripheral (17,400 L) volumes of distribution. Abiraterone pharmacokinetics were similar in chemotherapy-pretreated and -naïve patients and were characterized by a high between- and within-subject variability [e.g., between-subject coefficient of variation (CV%) for relative bioavailability for the modified fasting state was 61.1% and the CV% for within-subject variability was 71.3%]. The fat content of food taken with abiraterone acetate affected the bioavailability of abiraterone. No factors beyond food intake and health status (healthy vs. mCRPC) impacted abiraterone pharmacokinetics. Based on the pharmacokinetics model, the recommended 1,000 mg/day of abiraterone acetate resulted in similar abiraterone exposure for patients with mCRPC regardless of prior chemotherapy. The fat content of food affected relative bioavailability of abiraterone, though the extent of this effect is dependent on health status.